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DESCRIPTION 
DATA CONVERSION RULE SWITCHING DEVICE 
5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a data conversion rule switching device for 
switching to a data conversion rule suitable for control of respective target 

10 devices, so that a plurality of target devices connected to respective data 
communication ports (data communication paths) can be controlled with a 
single control device while changing the target device, a method of switching 
data conversion rules, and a program for the switching. More specifically, 
the invention relates to a data conversion rule switching device, method of 

15 switching data conversing rules, and program for realizing an easy switching 
of data conversion rules. 

2. Description of the Related Art 

Conventionally, a single control device which controls a plurality of 
20 target devices has been known. For example, Japanese Patent Laid-Open 
Publication No. H09-3 19476 discloses an invention that a plurality of 
personal computers (corresponding to the target devices) are respectively 
connected via a connecting cable to a control device (i.e., so-called "remote 
controller") comprised of a keyboard, a mouse and, a display, and one 
25 personal computer to be controlled with the control device can be selected. 

The control device operates such that when a control such as a 
keyboard and a mouse is operated, the control device sends operation data 
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generated in response to operation of the control only to a connection cable 
that provides connection with the selected personal computer. Thus, a user 
can control each of the personal computers through use of a single control 
device while switching the target device between the plurality of personal 
5 computers connected to the control device, wherein the control includes, for 
example, file transfer between the respective personal computers and 
activation/control of a software program stored in each of the personal 
computers. 

The operation data for control of personal computer is in a data format 
10 common to the respective personal computers. Accordingly, in this case, 
even when a personal computer to be controlled is switched from one to 
another, the operation data generated in response to the operation of the 
control does not need to be converted into a data format suitable for control of 
the selected target device, and therefore switching between a plurality of data 
15 conversion rules (referred to also as "protocols" in this specification) is not 
performed. 

Furthermore, an example of a single control device capable of 
controlling a plurality of target devices is, for instance, configured so that 
various different types of mixers can be controlled through use of the single 

20 control device by connecting the mixers (including not only a mixing device 
comprised of a dedicated hardware but a software program or the like stored 
in a personal computer for realizing functions of a mixer) to the single control 
device while changing from one to another. 

In such an example, the mixer is controlled by operation data 

25 generated in response to operation of controls of the control device and 
therefore a data conversion rule (protocol) needs to be switched depending on 
what type of mixer is connected to the control device. For this reason, 
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conventionally, a data conversion rule corresponding to the type of a mixer 
connected to the control device is previously selected from among data 
conversion rules previously prepared for mixers of different types and 
assigned to the control device, and then, the operation data is converted in 
5 accordance with the assigned data conversion rule so that the mixer connected 
to the control device can be controlled. 

As described above, when a single control device is configured to 
control a plurality of target devices, the data conversion rule (protocol) needs 
to be switched to one suitable for use in each of the target devices in order to 

10 allow the control device to control different types of target devices. Since 
the conventional control device is configured to use only one type of data 
conversion rule, a user had to elaborately switch from one data conversion 
rule to another data conversion rule suitable for a newly selected target device 
by himself/herself, each time when a target device is changed from one to 

15 another. As described above, it was so problematic, troublesome and time- 
consuming for a user to perform an additional operation to switch a data 
conversion rule from one to another whenever a type of target device to be 
controlled is changed from one to another. 

20 SUMMARY OF THE INVENTION 

The present invention has been conceived in consideration of the 
above-mentioned problems, and it is an object of the invention to provide a 
data conversion rule switching device which realizes an automatic switching 
of a data conversion rule (protocol) to a desired conversion rule suitable for 

25 use in each of target devices simply by switching data communication ports 
(data communication paths) to which target devices are connected, allowing a 
user to easily control respective target device connected to the data 
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communication ports through use of a single control device while performing 
switching between the respective target devices, and further, to provide a 
method of switching data conversion rules and a program for realizing such a 
switching. 

5 The data conversion rule switching device according to the invention 

is a data conversion rule switching device for switching data conversion rules 
in accordance with a target device in order to respectively control a plurality 
of target devices in response to operation of a plurality of controls provided 
outside or inside the data conversion rule switching device, and the data 

10 conversion rule switching device includes: a plurality of data communication 
ports for externally connecting with the plurality of target devices and 
transmitting operation data corresponding to operation of the plurality of 
controls and generated in response to the operation to the plurality of target 
devices; an assignor for assigning the plurality of data communication ports 

15 one by one to each of the plurality of target devices, respectively; a setter for 
setting a data conversion rule suitable for control of the target device assigned 
to the data communication port, for each of the plurality of data 
communication ports; a selector for selecting a desired data communication 
port from among the plurality of data communication ports; a converter for 

20 converting operation data corresponding to operation of the plurality of 
controls and generated in response to the operation in accordance with the 
data conversion rule set for the selected data communication port; and a 
sender for sending the converted operation data to the selected data 
communication port. 

25 According to the invention, simply selecting a data communication 

port to be utilized from among the plurality of data communication ports 
allows a user to control a plurality of target devices which are assigned to the 
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respective data communication ports in response to operation of a plurality of 
controls provided outside or inside the switching device. That is, the 
plurality of target devices are externally connected to the switching device, 
and one of the plurality of data communication ports provided to transmit 
5 operation data corresponding to operation of the plurality of controls and 
generated in response to the operation to the plurality of target devices is 
assigned to each one of the plurality of target devices. Furthermore, a data 
conversion rule suitable for control of the target device assigned to the data 
communication port is set for each of the plurality of data communication 

10 ports. When a desired data communication port is selected from among the 
plurality of data communication ports and the plurality of controls provided 
inside or outside the switching device are operated, operation data 
corresponding to operation of the plurality of controls and generated in 
response to the operation is converted into operation data in a format suitable 

15 for control of the target devices in accordance with the data conversion rule 
set for the data communication port, and the converted operation data is sent 
to the data communication port. 

Accordingly, a user needs not to be aware of switching to the data 
conversion rule (protocol) suitable for control of the target device, and a user 

20 can easily control respective target devices connected to the respective data 
communication ports through use of the plurality of controls provided inside 
or outside the switching device while changing control target device, by just 
switching between the data communication ports to which the target devices 
are assigned. 

25 The data conversion rule switching device may preferably be 

configured so that the switching device further includes a detector for 
detecting the data communication port selected by the selector, and the 
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conversion of the operation data by the converter and the sending of the 
converted operation data to the data communication port by the sender are 
performed for all of the detected data communication port. 

Further, it is preferable that the respective target devices are devices in 
5 which software is activated and the control in response to operation of the 
plurality of controls is control on operation of the software. 

Moreover, the data conversion rule switching device may be 
configured so that the respective target devices can be connected to the 
switching device via a physically single cable and the converted operation 
10 data is transmitted to the respective target devices via the cable. 

Additionally, the invention can be configured and exploited as a 
method invention as well as a device invention. Moreover, the invention can 
be exploited in a form of a program executed by a processor such as a 
computer or a DSP (digital signal processor) and also in a form of a recording 
15 medium storing such program. 

The above and other objects, features and advantages of the invention 
will be apparent from the following detailed description which is to be read in 
conjunction with the accompanying drawings. 

20 BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a hardware configuration block diagram showing a control 
device (controller) which is an embodiment of a data conversion rule 
switching device according to the invention; 

FIG. 2 is a conceptual diagram to explain how the controller performs 
25 control on the target device; and 

FIG. 3 is a flow chart to explain an example of "data conversion rule 
switching processing." 
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DETAILED DESCRIPTION OF 
THE PREFERRED EMBODIMENTS 
Hereinafter, a preferred embodiment of the invention will be 
5 explained in detail with reference to the attached drawings. 

FIG. 1 is a hardware configuration block diagram illustrating an 
embodiment of a data conversion rule switching device according to the 
invention. The data conversion rule switching device (hereinafter, the 
device is referred to as a controller X) is a remote controller incorporating a 
10 control section 4 therein and configured to instruct a suitable target device O 
connected to a communication interface 6 via a connection cable C to operate 
in response to operation at the control section 4 on the side of the controller 
X. 

An example of the hardware configuration of the controller X shown 
15 in FIG. 1 comprises a computer which performs processing for controlling the 
target device O in response to the operation at the control section 4 by 
executing specific control program for realizing "data conversion rule 
switching processing." In the "data conversion rule switching processing," 
which is later described in detail (refer to FIG. 3), operation data 
20 corresponding to the content of operation of various controls constituting the 
control section 4 is converted in accordance with a predetermined data 
conversion rule (protocol), and the converted operation data is sent to a 
predetermined communication port (data communication path for 
transmission/reception of data) included within the connection cable C. By 
25 adopting such processing, the target device O can be controlled through use of 
the controller X. 

Needless to say, such "data conversion rule switching processing" can 
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be carried out in a form of a microprogram processed by a DSP (digital signal 
processor) as well as computer software, and alternatively, in stead of using 
the program of such type, the processing may be carried out using a dedicated 
hardware device constituted including discrete circuits, integrated circuits, 
5 large scale integrated circuits or the like. Furthermore, data format 
conversion according to the data conversion rule is performed by the data 
conversion function of the controller X. Similarly to the above described 
case, the function can also be realized using programs, integrated circuits or 
the like. 

10 The controller X shown in this embodiment is controlled by a 

microcomputer comprising a microprocessor unit (CPU) 1, a read only 
memory (ROM) 2, and a random access memory (RAM) 3. 

Moreover, the CPU 1 controls various operations within the controller 
X by executing software including a predetermined control program. The 

15 ROM 2, the RAM 3, a control section 4, a display unit 5 and a 
communication interface (I/F) 6 are connected to the CPU 1 having such 
functions via the communication bus (for example, a data and address bus, 
etc.) ID. 

The ROM 2 is a memory that stores various control programs, various 
20 data, and the like executed or referred by the CPU 1. The RAM 3 is a 
memory used as a working memory for temporarily storing various data, etc., 
generated when the CPU 1 executes a predetermined program, a memory for 
storing a program being currently executed and data associated with the 
program, or the like. Predetermined address areas in the RAM 3 are 
25 assigned to individual functions of the CPU 1 and utilized as a register, flag, 
table, memory and the like. 

The control section 4 includes, for example, a protocol change switch 
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for changing assignment of data conversion rules (protocols) to conversion 
sections (refer to later-described FIG. 2), a communication port selection 
switch for selecting and switching the data communication ports (data 
communication paths), and a stop switch for instructing to stop control from 
5 the controller X. Furthermore, the control section 4 includes various 
controls for generating operation data in response to operations thereof to 
control the target device O connected to the controller X, for example, a slider 
(also called a fader) used to adjust sound level, a mute switch used to perform 
setting of mute, and an assignment switch used to assign audio signals to 

10 respective input/output channels. 

Needless to say, other than the above-stated controls, the control 
section 4 may include various controls such as a numeric keypad for input of 
numeric data, a keyboard for input of character data, and/or a mouse for 
operating a specific pointing device displayed on the display unit 5. 

15 The display unit 5 is a display composed of, for example, a liquid 

crystal display panel (LCD), a cathode ray tube (CRT) or the like, which 
displays a list of status indicating how data conversion rules are being 
assigned to respective communication ports and/or various information about 
how the CPU 1 are performing control. 

20 The communication interface (I/F) 6 is an interface which enables 

connection between the controller X and the target device O via the 
connection cable C, thereby enabling to transmit operation data generated in 
response to operation of the control section 4 within the controller X to the 
target device O. The connection cable C is composed of a physically single 

25 cable and provided with a plurality of data communication ports as data 
communication paths for data transmission/reception. 

Furthermore, the target devices can be connected externally to each of 
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the plurality of data communication ports, and each of the data 
communication ports independently allows various data such as operation 
data generated in response to operation of the control section 4 to be 
transmitted to and received from the target devices externally connected to the 
5 controller. The target device O would be various devices such as a personal 
computer, mixer and sequencer, and is an external device for performing 
various operations in response to specific operation data. 

It should be noted that as will be described later, the communication 
interface 6 is also used to download various programs, various data, and the 

10 like to the controller X from a server computer connected to the controller X 
via a communication network. 

It should be appreciated that even in a case where control programs 
are not stored in the ROM 2, if control programs, data, and the like stored in 
an external storage device (not shown) such as a hard disk drive are read into 

15 the RAM 3, or the controller X is connected to a server computer via a 
communication network and control programs, data, and the like is 
downloaded from the server, CPU 1 can operate as in the case where control 
programs, data, and the like are stored in the ROM 2. When such a 
configuration is adopted, new control programs are easily added to current 

20 programs and/or current programs are easily updated to a new version. 

It should be noted that the external storage device is not limited to a 
hard disk drive (HDD), but may be any storage device which employs 
removable and external storage media constructed in various forms, such as a 
flexible disk (FD), compact disk (CD-ROM, CD-RAM), optical magnetic 

25 disk (MO), or digital versatile disk (DVD). Alternatively, it may be a 
semiconductor memory. 

As described above, the controller X shown in this embodiment is a 
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remote controller configured such that the operation data corresponding to 
operation of the various controls within the control section 4 and generated in 
response to the operation is transmitted to the target device O via the 
communication interface 6 and the connection cable C in order to perform 
5 control on the target device O. Then, a general explanation of how the 
controller X performs control on the target device O will be made with 
reference to FIG. 2. 

FIG. 2 is a conceptual diagram to explain how the controller X 
performs control on the target device O. Note that in this embodiment, the 

10 explanation will be made taking an example where operations of a plurality of 
sound control software programs which are incorporated within the target 
device O are controlled by operating the control section 4 of the controller X 
while performing switching between the plurality of sound control software 
programs. Also note that even if the target device O is a physically single 

15 device, it could be considered that as shown in FIG. 2, when the plurality of 
software programs are executed within the target device O and operation of 
the individual software programs can be controlled by the controller X, a 
plurality of target devices are present independently from one another so as to 
correspond respectively to the plurality of software programs to be controlled. 

20 The target device O shown in FIG. 2 would be various devices such as 

a personal computer, mixer and sequencer, which are configured to initiate 
various functions in response to activation of various control programs 
previously stored in the device. Controls such as a keyboard and mouse are 
connected to the target device O, and regardless of whether or not the 

25 controller X is connected to the target device O, it is possible to conduct 
instruction on the control programs stored in the target device O using those 
controls. 
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When the controller X is used to control the target device O, programs 
to be controlled by the controller X are activated in advance in the target 
device O. For example, when a user wants to generate controlled musical 
sound on the side of the target device O in response to operation on the 
5 controller X, the user should activate a plurality of sound control software 
programs (hereinafter, such control programs are described simply as 
software) previously stored in the target device O in advance. 

Thereafter, from which data communication ports CI to C3 within the 
connection cable C the software receives operation data is determined 

10 individually for the respective activated software. That is, the connection 
cable C used to connect the controller X and the target device O is provided 
therein a plurality of data communication ports (in this embodiment, three 
data communication ports CI to C3), and those data communication ports CI 
to C3 independently allow data communication between the controller X and 

15 the target device O. Thus, when the data communication ports CI to C3 are 
assigned to the individual software activated in the target device O, the 
controller X can transmit operation data to the respective software, which 
perform control tasks in response to the received operation data. The 
assignment is performed by the CPU 1 serving as assignor automatically or in 

20 accordance with instruction from a user. 

On the other hand, in response to operation of the respective controls 
in the control section 4, the controller X performs assignment of data 
conversion rules to conversion sections H, switching between the data 
communication ports CI to C3 to be used, and instruction (remote control) for 

25 the software to be controlled regardless of whether or not the target device O 
is connected to the controller X. 

The controller X is provided with the conversion sections H 
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corresponding to the respective data communication ports CI to C3 which are 
available and provided within the connection cable C, and a user can 
appropriately assign the data conversion rules (protocols) to the individual 
conversion sections H. In this embodiment, a protocol for software A is 
5 assigned to the conversion section H corresponding to the data 
communication port CI, a protocol for software B is assigned to the 
conversion section H corresponding to the data communication port C2, and a 
protocol for software C is assigned to the conversion section H corresponding 
to the data communication port C3. 

10 Examples of the contents of the data conversion rules (protocols) to be 

assigned to the respective data communication ports CI to C3 include a 
conversion rule for a data format, a type of a parameter for sound control that 
is to be generated corresponding to each of the controls, the magnitude of a 
parameter for sound control to be generated in accordance with manipulation 

15 degree of the control. The data conversion rule is typically determined for 
each of the software and previously prepared for each of the software. 

Accordingly, when data conversion rule that should not be applied to 
the target software is used to instruct the target software to perform control 
tasks, the target software is in no way controlled or a parameter whose type is 

20 different from that of the parameter that a user intended to adjust is controlled, 
or control tasks are performed using the magnitude different from the one that 
a user intended to achieve. To prevent occurrence of the above-stated 
unfavorable events, a data conversion rule suitable for target software needs 
to be employed. Therefore, switching between the data communication 

25 ports CI to C3 to be used is performed by allowing the controller X to select 
software to be controlled from among a plurality of software being already 
activated on the side of the target device O and then determining any one of 
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data communication ports CI to C3 assigned to the selected software. 

When a control of the control section 4 is operated, the controller X 
generates operation data corresponding to the content of the operation in 
response to the operation. The generated operation data is sent to the 
5 conversion section H corresponding to any of the data communication ports 
CI to C3 selected as a data communication port to be used. The conversion 
section H performs conversion of the operation data in accordance with the 
data conversion rule (protocol) being assigned thereto and sends the converted 
operation data to one of the data communication ports CI to C3 that 

10 corresponds to the conversion section H. That is, the operation data is 
converted into data in a format suitable for the target software corresponding 
to the data communication ports CI to C3 and then transmitted. 
Additionally, the software having received the converted operation data 
performs control tasks in response to the operation data. 

15 As described above, since the conversion section converts the 

operation data generated in response to operation at the control section 4 in 
accordance with the data conversion rule (protocol), a plurality of specific 
controls constituting the control section 4 are individually able to function as 
a control for controlling each of the software. Thus, the controller X can be 

20 used as a remote controller capable of controlling a plurality of different types 
of software. 

As described above, the controller X shown in FIG. 1 operates such 
that the data conversion rule corresponding to the software to be controlled is 
automatically determined on the side of the controller X in response to 
25 switching from one of the data communication ports CI to C3 to another to be 
used, and in accordance with the determined data conversion rule, the 
operation data is converted into data in a format suitable for control of the 
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target software, thereby performing control of the software. Then, "data 
conversion rule switching processing" for realizing such control will be 
explained with reference to FIG. 3. FIG. 3 is a flow chart illustrating an 
example of the "data conversion rule switching processing'' executed by the 
5 CPU 1 shown in FIG. 1. 

In step SI, it is determined whether any operation in the control 
section 4 is detected or not. When no operation in the control section 4 is 
detected (NO in step SI), it can be concluded that no operation is performed 
in the controller X and therefore respective processing described later 

10 (assignment of data conversion rules, selection of any of the data 
communication ports CI to C3 to be used, remote control of target software, 
termination of control from the controller X) needs not to be performed. 
Thus, in this case, the process returns to step SI for keeping the controller X 
waiting for operation until some operation is performed in the control section 

15 4. 

On the other hand, when some operation in the control section 4 is 
detected (YES in step SI), the processing corresponding to the detected 
operation is performed. That is, it is determined whether or not the 
operation performed in the control section 4 is an instruction to change 

20 assignment of the data conversion rule to the conversion section in response 
to operation of the protocol change switch (step S2), or an instruction to select 
any of the communication ports CI to C3 to be used in response to operation 
of the communication port selection switch (step S4), and processing in 
accordance with the corresponding instruction is performed. 

25 When the operation performed in the control section 4 is an 

instruction to change assignment of the data conversion rule (YES in step S2), 
a data conversion rule newly designated is set for the conversion section H 
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(corresponding to the data communication port: refer to FIG. 2) about which 
the assignment change is instructed (step S3), and the process returns to step 
SI, keeping the controller X waiting for operation until next operation is 
performed. In this processing, the CPU 1 serves as setter. 
5 The instruction to change assignment of the data conversion rule for 

setting (assigning) a data conversion rule for (to) the conversion section H is 
performed by selecting software which is to be connected and to be a control 
target from among the software being already activated on the side of the 
target device O for each of the plurality of data communication ports CI to C3 
10 to which the conversion sections H correspond, by operating protocol change 
switch. Selection of the data conversion rule at this time is performed using, 
for example, a software name previously given to each of the data conversion 
rules. 

On the other hand, when the operation performed in the control 
15 section 4 is an instruction to select any of the communication ports CI to C3 
to be used (YES in step S4), communication state (i.e., active communication 
state or inactive communication state) of the data communication ports CI to 
C3 whose communication state should be changed in accordance with the 
selection is changed (step S5), and the process returns to step SI, keeping the 
20 controller X waiting for operation until next operation is performed. In this 
processing, the CPU 1 serves as selector. 

It should be noted that the method for changing communication states 
of the data communication ports CI to C3 in step S5 may include either of the 
following methods: allowing only one of the data communication ports CI to 
25 C3 to be in an active communication state (i.e., an exclusive method wherein 
when one of the data communication ports CI to C3 is changed to the active 
communication state, the remainder of the data communication ports CI to C3, 
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which has been in active or inactive communication state, are automatically 
changed to the inactive communication state); and allowing two or more of 
the data communication ports CI to C3 to be simultaneously in an active 
communication state (i.e., a method wherein the data communication ports CI 
5 to C3 are independently changed to be in the active communication state or in 
the inactive communication state). 

When the operation performed in the control section 4 is neither the 
above-stated instruction to change assignment of data conversion rule nor the 
instruction to select any of the data communication ports CI to C3 (NO in 

10 both steps S2 and S4), it is determined whether or not an instruction to 
terminate the operation of the controller X in response to operation of the stop 
switch is conducted (step S6). When the instruction to terminate the 
operation of the controller X is conducted (YES in step S6), the "data 
conversion rule switching processing" is terminated. 

15 On the other hand, when the instruction to terminate the operation of 

the controller X is not conducted (NO in step S6), the operation data 
generated in response to the operation of the control section 4 is sent to the 
conversion section(s) H corresponding to the data communication port(s) in 
an active communication state (step S7). In this processing, the CPU 1 

20 serves as detector and other devices. 

The conversion section H converts the operation data sent thereto in 
accordance with the data conversion rule assigned thereto (step S8). That is, 
the type of a parameter of the generated operation data is determined, the 
value of the parameter is determined, and the data format is changed into a 

25 format suitable for transmission, and so on. Then, the converted operation 
data is sent to the corresponding one of the data communication ports CI to 
C3 (step S9). In those processing, the CPU 1 serves as converter in step S8 
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and as sender in step S9. 

By adopting above described configuration and processing, controls 
which is similar to those in a case of directly operating a keyboard, a mouse, 
or the like provided with the target device O can be preformed by operating 
5 the control section 4 of the controller X, which controls are those such as 
adjustment of sound volume level, setting of mute, and the like for each of a 
plurality of software having been activated in the target device O. That is, a 
user needs not to be aware of switching between the data conversion rules 
(protocols). Further, the user can easily and automatically switch to data 

10 conversion rules suitable for software to be controlled and control respective 
software only by selecting communication ports CI to C3 (selection of an 
external device to be controlled). 

Furthermore, when a user simultaneously activates a plurality of 
software to be operated and operates them using the single controller X, the 

15 user needs only to switch between the software (data communication ports CI 
to C3) to be operated, and therefore the user can quickly change the software 
to be operated, resulting in significant improvement in operability. 

Moreover, a user can also simultaneously operate a plurality of types 
of devices with different protocols used to handle operation data. For 

20 example, the user can instruct a plurality of types of software to be operated, 
which are concurrently activated and use protocols different from one another, 
to change altogether the corresponding sound volume levels by the same 
magnitude, leading to significant improvement in operability. 

It should be appreciated that although the above-described 

25 embodiment is described such that the data conversion rules (protocols) 
different from one another are assigned respectively to the plurality of data 
communication ports CI to C3, the embodiment may be configured such that 
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the same data conversion rule (protocol) can be assigned to two or more of the 
data communication ports CI to C3. In such case, a plurality of the same 
programs can be activated in parallel in the target device O, and the data 
communication ports CI to C3 can independently be determined for 
5 respective control programs being activated. 

It should also be noted that when multiple conversion sections H are 
simultaneously used (i.e., when two or more of the data communication ports 
CI to C3 are selected for use), the controller operates such that operation data 
generated in response to operation of a part of the control section 4 is 

10 converted into another format and then sent to all of the selected multiple data 
communication ports, and operation data generated in response to operation 
of the remainder of the control section 4 is not sent to any data 
communication port. When the controller is configured to operate as 
described above, it becomes possible to use only a part of the control section 

15 4 as common controls to control the respective software. In this case, the 
part of the control section 4 can be used, for example, as a control for 
commonly controlling sound volume levels of all the selected target devices. 

It should further be noted that although the above-described 
embodiment describes a data conversion rule switching device (controller X) 

20 wherein the control section 4 is provided within the controller X and the 
controller X respectively controls a plurality of target devices connected to 
the data communication ports, the invention is not limited to the embodiment. 
For example, the data conversion rule switching device could be configured 
such that the controls (control section) for generating operation data in 

25 response to operation thereof is externally connected to the switching device. 
In this case, the switching device provided between the controls and the target 
device O operates such that operation data generated in response to operation 
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of the controls is converted into a format in accordance with a predetermined 
data conversion rule and the converted operation data is transmitted to the 
target device O via the data communication port. As described above, the 
data conversion rule switching device may be configured such that a plurality 
5 of target devices connected to the data communication ports can be 
respectively controlled using not only the control section 4 provided within 
the switching device but also controls provided outside the switching device 
and connected thereto. 

10 As described above, according to the invention, the data conversion 

rules to be used are previously and individually assigned to the plurality of 
data communication ports to which the target devices are connected, and 
automatic switching of the data conversion rule from one to another that is 
suitable for use in the respective target devices can be performed by simply 

15 selecting the data communication ports to be used, thereby producing 
beneficial effects. That is, a user needs not to be aware of switching from 
one data conversion rule (protocol) to a desired data conversion rule 
(protocol) suitable for control of the target device and can easily control the 
respective target devices through a single controller while switching between 

20 the target devices connected to the respective data communication ports. 



